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1 

C#i*fi3)?(DSffl] 

mmm i ] m&te?- ? yicmtizz nrcm i mzmw 
£Sfr2^ffi^4£^*'W?8g«tJc2*u tufB¥*n* 

£1114, 

'ptt < 4 fefffia02 S^IIS* u — «f- tf- AMMKt 
O*>S^K|ulB*raS«*mrf502^«i@?:^L.-C51- 10 

[f«*s 2 ] S*lB3fr 2 ^i3^@^rSj|Hft®Slf Sil 

[St3053 ] i?§B*RaS«©9}»r£ b-f-^-AI 
^{CJzo-Ctf^. W^2{CIB«gb^^7 r ^-rx<D 

[Ht3£§4] S5iB?»rf^bMa«r. MEtiMTXiJlf 20 

m.imt>^.mmm.Txn^. masn KK»i>tcmm 
ac < 4 wear 2 sns«aaffi*> e m b u — tf - e- a 

ibis htc*w&?>i j xvmmm;. 

[f«^5 8 ] mm*mmm.<Dmsim%mig.m 2 2st§s 
ci**^ 9 ] mmtprm&zmMdm 2 s^ems*^ l, 

x®3mm±K.®mTZ>. fS^3BlXtJ8«:iBtSOfc* 

mcmi^ms^mmmm-r^icmL. 'j>t£<t$>m 40 

imim in 'pts. < 4 astffl©a?iB«t>KS«© 
±r©»iiB»^aj©«H*«)iH*±-r*. ws&siotc 

m*m 1 3 ] ^mw* » ^jcj&s s ti ytjn 1 §^a^ 50 
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mriBm 2 ^gB^To-^cDMfflijfc^ 2 ^esss* j&sr 

SXII4. 

< 4 &iw!Blfl2 §^Sm@* U-lf- t-AMKt 
L*^^{ChuIB*F^SS?tb?IB^ 2 or* 

SP4 mm? siii *erft« 3 tnn^m*?* jz<d 

[if3#3i 1 4 ] if ^2 ~ 1 2<Dt,>-r*i#> 1 IB fCf Big 
t/fcftBS«rtf5, St*g[l 3{CfSS8Ufc^38tf*igg<D^ 

m&m 1 5 ] ^aw*?- yicBfS.sn.tcm 1 3§t§n 

mfiLZtltc'ptji < £ t>^2 1^3^*5 U— tf- tf- ASS 

inntm 1 6 ] m$oM2 - 1 2 cDt,i-rn*> 1 jbkibs 

[ft*^ 1 7 ] If 1 Xttlf 1 3 (ClBtS btc U 

x$>-?x, 

buIB L — If- t*-ACDMSif{4g©ifi^ic. ^ < £ &SfT 
2^^@0^ffl^ 6S«fB U-lf- b'- ACDflSJ^fC =t o 

4. mmtms. 

imnm 1 8 ] ^ < 4 femrtB^ 2 3^as^®tc^ 

X^R^#ftW6nrBi(IB^F^©!R5IA5IKjgSn-2). it 

&m 1 7 {cfEts i>tcmmt$m. 

immmi 9] MIB^ig3©ER?l*s. ifSEE#H^TX 

mmim*}z.w®nTxnt>tx&, 1 8 k:ib«s 

[ff*^2 0 3 wffBX/^ 4 L-C. #lMfc^L < tJ^ 

3a 

[f«*^ 2 1 ] ijygft 5=- 5. ^{cjgjais *a/c^ 1 
4S^T-5.^1^Si5S8^-4. MM{C^@gp*^a 
S02^gpiS-?4*Wr-S«S«{i:>!tU, B«fB*«ft 

v y'*m^ti. MfBH 2 ^gps^®— fiommtcM 

titc'prj: <thm2 §?@^@*i I — If - 1*- AMI* 

icxmrnttemztix^x, iygB i t j ^*g*SBui302^ 
^^/r-L,mgP4g^3nrj|«3nru4^ft 

Cif*ra2 2 ] i»5fcBt2 ~ 1 2 <o^-rtiip 1 SfciBtg 



3 

[0 00 1] 
[000 2] 

m&mn*$m&m<mj&i,xzxtev). envois 
®mmte4 2 ±icm&<D¥m&? * ?*4 3 &mm 

3tl, -en-eticr>^y^O«ffi^^y"F4 5%^-Y+-4 
4CC<fcoT|5|l»a«4 2<DMM^v F 4 2 atcjg,*^ 

ttfjre4 6rtj±3tiri»s P 

[0 0 0 4] H9«S6*«CC<fc-6fl&<D— 
TOSHr*^ (a) tt^ffiH. (b) tt'(a) (Ob - 
b»Wffiia-C*4. C<Z>«<DJ*^ ^>h3$10_Bc 

a»o^»»^ 7 7*3 0 «sai 3 n % *ti-eti©«ffi^ 

v F3 ij&s^-f ir-l 2«c<fc-*rv£>rffli o<D*B 
F 1 4(C»Lr3^C7cWCC«*tSti. »c*ffi<rc* 
F 1 44y-F*l 1 £©IB*-f >*-y- FSP1 3*c 
iotgm ^WWJIWit (ERGOTS) 3ft*. 
[0 00 5] L*»U 0^<D£n<, o-rtifcSUBW3# 

[0006] «TaS©^<fc*«fc »ii«3-&*}fe 

'***--^HS5 (QFP (Quad Flat Package) , TS 
OP (Thin Small Outline Package) ) (DtfMfLtb 

r, 7y^?^m ^y>M^sstcLsi 

(Large Scale Integration) ^ ? 'f&iBM V«5 > r -J" 

*<DSIRttfcfcJteSr>ro£. 
[0007] vvv?*<9 y 9 mmm<o—^t ur, 

ft I C (Integrated Circuit) (DA 1 (T^S^^A) 

F±ccj^«#-j^o^**ttor, i c< 

* 0 

[0008] CCD«^^^*>^^<Dmffi±CC^*r 
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o c <b ^s^flg *cit o u » <b o >o m m& & z> . 

. [0 00 9] -ecr. JJ^cV^^>CDiS3W?»-5t 

^o«jsxe©— «*h 7 {caw. 

[0 0 10] flp% % H7 (a) fcTS-TcfcSCC, 7 r J * 

?^ic (ornate. > y a >^co^»s^ i _bc 

A 1 - C u (fi) ^£3£<E>*ffi^ v F 2 *X ^ ^ »; > 

#y-f 3 F«lcJ:oT«BfiaUl3«^nK:tffiLA: 
tt. F2J:K:HP»*»«l / r, BLM (Ball 

Limiting Metal) M£ffri±6tl£C r (^U-AK C 
u, Au (4) «fr&JzK&£R&JMI («T, B LM1 
iffcTS. ) 4«r^9»jftH-r*. 
[0011] fit, H7 (b) CCTjVTJrSfC, CCDB 
LMjg4(D±JC > H§PBB5«:W-r4U^ MB!6<D^# 
->«BJ«U ^ttH7 (c) KtjW <£5Cc\ C*l6<D 
±M®£ffifCfcM,^#«7*J5!aBU »C«ia7 (d) 

H7 (e) ^tcfc^C, «Wffla*JDitrtt^t 
iSIk3i±£c:<t BLMR40±fctt^#-^ 

[ 0 0 1 2 ] C 5 0fc*»IB*6*«BRUT»fc«jaS 

m* te^*m&(D/i^^it(Dmmcnwioxztc 0 

[0 0 13] ic*-k, st^ais. P 

DA (Personal Cngital Assistant) m&V)#)£T2>m 

*rS] k: fe M^cC * WMfb^r ^ * J: 5 «t*3»<* ^vxcd 
Yti^-rici^iiuas tiros. 

[0 0 1 4] 4^^-f^©W13 3C7c3l«ffiib 
r, cti*rcca*stir(r^«^w&fc©tt, mci 

^P§^6-2 44 3 6 0-^^fS (H8#MB) . S0«HfH 
ffS6 0-94 7 5 6-^<&fS (H9#IR) ^CCRI^Stir 

[0015] L/s^oft^6. c^u^ftm 
*»iR^'« ^ r izmtmm&m&t 3 # *«cd^* 



5 

C 0 0 1 6 ] V£->X. cntm&dT^tcUXD^mi- O 

s. ^ ^ » y-0m u kk c ©^ ? ^^sr^o*ras« 

^*^D D D©*£^ft£*3FlII¥ 1 0-37 1 006^ 
[0017] 

fi£WT-5 *>©©« 7 y 9 7> s. T-H^Lfc* KSS 

mm mmmxvigsmtn&m < ^mtzmftwjb k> . s 

[0018] *cc*JWOIBtt. J£%SSP©.R$?&m 
[00 19] 

mmiicmmgitifismLx^zmzftffl&f-tm 

fiSt^IIi, 'J?t£< &fcf&fBSjl23S@S@i&U— «f- 
cf * fifl B3& 2 §^am@*/c u r £ Jg£|-r 51 

[0020] *^hj©3^^«: J:ti«. ff>PdJSg©Sir 

i ^aassT- i * y rf<om i immm t © g^tc j: 
tcum u -c i, > -s ig 2 ii-aasg^-©— ^©ffiffljK:^ 2 zmm. 

zzmftitumic^^x. mzzzm'mmcDmMic&i&z 
titc smmim^? ^m<rwmm^. <* ti. m 2 

[0021] ^i§«. ^cc^sn 

arista 0 -r 1 > 2 ^sps-? i 5r^rr & (pra&Ktcat 
u me^aM*?? :7*«*tsxb£, iuiam2^g|j 
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&< tt>mMsm2$zmm&ZL< —9- tr-Anttctji 
mtMar siii . sssk: BtTiBtpp B is^fuie^ 

•*>&©-?&£. 

[0022] &&m<D3mfi&ic£.tiii> jb§Bofc##£ 

mg&sm t wsttmrnum^ e n £3as#$sa©i8£:# 
10 a^Ji^-r-sci^-c^^. 

[ 0 0 2 3 ] $ fc. ^f*5^ 7 ^CCJBJSRStl 

— *©MffiiJ{cjf$^S3 intcpts; < i fe^ 2 35iia^# u - 

^^7^^' A X ©^^Si& («T> ^BJ©H^«j&i 
) «C^Sfc©-C$>.5>. 
20 [0 024] ##6gB©*£t*tiItCJ:fttf. ±ieL/fc*^ 

?g©^^{cs-p-t,»T3l^3n-s©r 1 *^w©3^ 
[oo25]s/c, *»wb, 7 yimmsn 

tcW 1 ^am^i^-rsm 1 ^gpffi-^i/ MffitcmS 
S|5*^tH 0 r O &Jjf 2 iWBiSHFi *IH»R«Cji* 

— ^©ffifffi^sgS tltc'pts: <.ti>m2 U - 

30 «3&s|gB2»2^efl^4^tyr^aJi«^$4TC|^3 

[0026] #&IH©^t£§tM&c Jcnt*. ±IBU/c* 

^©^jg^tcs-^^r^^n-so-c. Tkimowk 

[0027] */t. *maiiz. ±&L?c*mi<D9mjj 
40 mtmmicm^zmmtmmxih-ox, b5ibu- if-h* 

-A©«gwa»©iSfi55c. iKr< ife^2^|asS(D^ 
6 BtIB u— 9- tf- A ©M*f (c <fc o f ffiilK U 

[0 02 8] *l%W©r»^Yb^a«:«fcti«. u— 9~ f 
-AM34{aa©ifi^fc^^©Rgi#g*sis^6n'ct> 

S©T. U— if-K-AM3#KJ:9#2$eS*«©Siffi 



-ess. 

[0029] 

nm. mmm. ¥&t$SifBRvmmm&i>c*s\,>x 

[0030] isfc. U-lf- tf- AMK «t SiiriEfit^ 
[0 03 1 ] C©i§^\ ffimu—V-V-J^&ffiMUtj; 

cowm.it v < . Ik. 4>& < i &ii>riBSfi2 ^s@«ffl 

[0032)*(/t, ial24>iaS«©SSaffl*KriBSf2 

[0033] *fc. menzssBm^t/rinBBiK 

[0034] c ©*&•£. d>& < £ ^»<icr>arfB+ra 
4>&< ±$>mmm&&<Dmm<Dffi}i%m±tmmic^ mm 

[0 03 5] fcfc. *#PJ!CC:tet>T_LfB© refiHSSJ 
its. tf'J-fS FWM«*&&*raiHB«US®££'C 

£>^-c. ramt-rssu©*®»©»g-£><imi:f£©&© 

[0036] JSTF. *MW©*i?«i4W#mT-C 

[0037] m+m&am/i-mit. mtmm 

fc©-C*D. *»W«C«EI1 (a) tCjjVTJ:5fC. LS 

iBffi&<D?^-iz>yx.JMC)iiLx. &-rmwmm> it 
wm.itimxLtcmc. *t-<ui/Wx : fci&i,tcm$L7 : '< 

SW. cn*li (b) (c^-rj:-5(c. tf'jjs. F1U 

^*raa«2 2 icy y 9 9 733$*- &. 

[0038] #(C. II (c) 4C7j%T<fc -5 (C. 9 
7-2 1 «^lsfc>fim^2 2 0?M*SMMfr?2 etc. 
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'&icmnim&cS$£rjizmzmm2 4£isw. c©ggpg© 

(d) (CTfhTcfcMc. *^©#S4*«c-ru-if-tr- 
A3 5?rfflt,^^ y -->-y%±m&mLtcmctpr$m& 

2 2*mKil1r*>. ^Orll (e) KTjVTJr^K:. fi 

Kitutctpmmm2 2 *mmtmmmmu> m 1 
(f ) . 02 ( f ) xim6 (b) fc^-r^^c. jsh 

[0 03 9] BP*>. ipN££2 2 CD^gPS^ffi^2 6 (C 

•c. u— y-h'-A3 5^§^§m®2 4©as«:ss«u 

rstsa^) wfftw^ciKj:!). mmmm2 4(o 
mwtcmi&stift.&Mmitm'py 9 ? 9xmnm<o-^u 

•feXgtiS£B&* LX , m»«^HeWi 2 4 ©SlffiSrSgtB 

s*y-f s Fgfjjiscatu-c. ^x*^*'-©^^©:? 
20 * h >mmtcj: -?x. mmmzitmfttcm&K&mK: s 

[0 04 0] CCt. tffc>n-2>*r4S : K2 2©^ffi©^ 

»;-->^a-fex{i. ^^^©u-if-^s*f{cJ: 
Qg@@BS 2 4 ©^® 6 <i * . 

[0041] s/t. u— y^j^ag^rab-s/cfe. x 

30 *)V¥-mM*\£-J*WDr8mP§MX'ib*)> ^fse^f 
W-r-5Ci*5-C^6©-C. ±K©«fc^i6t5ie®E2 4© 

^y-->^a*^sw«:tfA. jgtc. aja«-«t«ia 
s«©i@mt®a^^mw«c^fx.5iit«c. i^fl^Ksg 

[0 04 2]S£o-C\ mffltm$Lt*i2>tpmmtiL2 2<D 

2mmm2 4<Dmffi&mmt2ti2>ctic£*), ctiz 

40 [0 043] Sfc, i£P.gS«2 2 ©*ffi*s^tt^fc3n4 
M{C[6]±Si±Sft:&CC. 11 ( f ) mx^Ltctm<mm 

22i m±mm 23 1 ©s#i±>& isj± 3 # 5 c <t 

[0 044] ^-©Jg^. iSf«fiBft*Bf8r*W»^<-f 

[0 04 5] ±IB0fcU— tf-fcf-A 
50 ^ftKJ:S§^amS2 4©*®<D^y-x>ifjaa^fT 
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[0046] H*. ±iE£>iq< t »a<UlDXtfc*»# 

[0047] cnccAD. zmmwz 4<Dmm<DumB8i 

di>«3P8WCfT x. £ J: 5 fc ft S o 
[0 04 8] «ptc, *»!8«WRCC««Or^*J:5tt 
^Wfty^n-ffeR (*HH2 0 00- 1 7 1 0 59^ 

o**jctT*>ft&fc*> % rants, ^j^tt^r— a 
[0049] cneoM*. awittfbftaJi-r^w*^ 

[0 05 0] -*«91B, ±Bl/A:U-1f-tr-A 
JKtttc ^>^am@ 2 4 cd^®<D * y -~ > > 

[0 05 1 ] *#W«C«, U— !f-t:-AJBI#*ff 5^ 
u-if-^ y -^.>»Km\ 

fc#e>* u— !f-^y-->y*Mi*tT9. 

u - If- JStffilS© ^ a -fe *#B5«p 6BBR*SFI»"r & 

0 OSMSgS^OJINIS^SW J: 0 S£CC»fNb S ft £ 
[0 05 3] Sfc* «PIIB*«2 2<D^®W£1£fb£ft& 

CiCCcfcoT, anuses®-* ^ * - frcD&mmmk £ 
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[0 054] cne>o«*, iSi&BSffc^efiT^^fl^ 

[0 05 5] 

[0056] nmn 

-^**«a, u-if-^-AjB««a«rffli^r. ms 

gKl/ci7(D7 , PtX7P-^gtM$n/cfe 
©(i7e) £|5jDr&D, -etiJKBco^ci-fe^** 

20 To 0 7&c^u/t<£5&c v iigrvy^ 

>«Cff0iiA«:LS ISS1©A11Sa-«^ K2±C0B 
LM (Ball Limiting Metal) 14 ^rTifei LX v 
g-IJliUtWH^ K»3 5 KiK 

3&J1 0 0 m©i^^tt^a)#--jU/<>^8 3WBjaE 
$ ft fcttJB© *> Or * 6 o 

[0 058] #&C V C<0«S8(D^«#^<-/^^ *^tc 

Rr* fltSifii o o Mm^riiffi^^^^bJ5pxu/c^ 

CC, 01 (a) CtTrrrJ^CC, y^^»^LrfAVX 
30 ??:/2 lidHQlHU Cft£01 ( b ) «cjj*r «fc 9 

#y-f3 F9*l»il/fc»3ft8OMm07U+ 
5/rf;Ht"IB«R2 2CC7y sr^^l^l, HteBl 
<c) K^TJ:*>K:, CCD*r^S«2 2(D^SPSMffi^- 
2 6&C, #j2 5 0 um^CD»A,KsK-^2 4 *«*8 
-;Wn*>^2 4 **jaESKc7 y „ ^ ^jl^-T 5 C i 

[0 05 9 1 ^1 T«*IBWR2 2 *«mt l/fctt»C 
^L//c^£, SUSttiai (d) S-COttffittHSfc^J: 
40 ^CC, Affi«(Diti|B*«*t»2 2 Al«:XY5Stt07 b 
'iy^ttK, 01 (c)©«fc53Cc. ^-fX^^^2 

1 4^ y 9 ^ ^^ufcfl^fbMro^niffioflvt 

{b#{45 2*«JBfl63ti. f y-^>^«Hl», EJJK^-f 
>5 3iC?&ot^Br^tltIM$n^ fcC*J, 05 CC 

2 2tiffl>}-fb»fil[©*IH»«t}Slyrii*. 

[006 0]^ it, c©ttffi<D#JB j e^^-»^if>^' 

50 bsXJi,3 3SC^R?I^X;U3 4«flfcx*J/7U 
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4 i t:/rorgi^sn/c-&5 O ©±CCS 1 ( d ) cDtKSS * 



KrFx+i/vu-lf- ( A - 2 4 8 nm) 
400mJ/cm 1 
3 0->3 ^ r [3 0 Hz] 
5 0 mm/ s 
N 2 2 0 1/s 
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[006 1 ]^ k If >:/;U;*^~*P4 0<D»t 
[0 06 2] CCDSm, 01(d) SCfl33CC*-rj:5 

^y^v?zmr)m<D7uizxmm&. tf- 

y h#*>>X;I,3 3*^^^tW6nt 
WH#«f«3*i*±*k:. K5I^Xjl/3 4-c»5l3nr 

U— !f-*B :UV-YAGU-f- 
-rf!7- : 0. 85W 

fcf— : 25/im0 

:l5mm/s 
X**>JSlpIifc : 5 0 
[006 5] C 5 ItfWhMIl/cfi^^a-;^ 
flSB^bi±<D±^ 01(e) tCTStJ: 5 tc % ffiifcl&m 

mim&R k> . mmcm 1 ( f > *c*vr <t 5 

©*IBS«2 2 i^1f-S«2 7 iOBWH*x#+S/« 
O«J!l«2 3 6C<fcorS±'r-SC<5:«C<fc0, SS<D^tf 
2 7 iW^lf2 2 iO^Bgi^CDM^^ilX-r 

»3;fc^«*^T*c&#r*fc. 
[0066] ;«OMfCtt, MI03M&&&*Ha« 
2 2 CD^jgHS 2 4 ©*ffi*WiiKb3 ft* C i «c J: 0 , 

rgtfcfb3*a£c<t&CcfcoT, SBS^I£©*^-;i/<£> 
**±«:*jc»T. ttMIWW©^* ?^aBt^ *m»« 

2 2 <h£fjt*tJJI§2 3 i©«3||tt4feifi(iJbS-tt*c<fc3&ST? 
[0067] *<0ttJII* K«tBYt*atST**»^-< 

[0068]ffiot 4 *mH«inofcf;^xtA 50 



* [006 3] cu/c^y^>^istc<i:^r, Alio 
s*ffl?ia4ssess2 4ccw***siffi*RHi3-e* 

(»5eV) <Dttm*&»xii&tbicim*tm±itv 

tc 0 

[0064]«C, H5CC^r<fc9K:. COttBO^ffl 
a©^U*^^l/tpM*«t*f*2 2AtC»Lr, — 
OTTIBO^-C. !f-tf-AJ®*rccj:iffl>t<bO 
fc«>©tt*r*M*fT 0 1(d) 6C7S-r*HS«2 2 

(A =3 5 5 n m) 



30 



40 



LXh, I C*— F, «S«S, PDA (Personal Dig 
italAssistant) m*Wb <tT £^1I^«1S<DM&£ 

[0 06 9] 2 

*«i&<£>^$ti:eK:_Lge 1/ fcSHfccWBSR* » ffl 0 rt: & <£> 

mmm$&htcmx$>z> 0 

[0 070] I2^07*P-feX^1-it*^^ * 

Xttffli tHSKc. 8ITXSr^y=i>ccfft)i4^ 
L S I mm 1 (OA 1 * F 2 ±&C> *5Qfc0»«U B 

M (Under Bump Metal) I15i LtOT i W (^£r 

?"1 6 £^3^3 0 *xmJ^JffiLfcttS8C!>*>C!>r*i. 

[oo7i]^ cotRao^aiflc^^-rx'jA^K: 
mux, nmmi tmmtc. mmw\. it^tmim 
m. x-v9->#sf<D¥stc % msmi o o umzxmw 
^mmitimjLLtcm^ 02 (a) cc^-rj:5cc, y 

(b) ic^TJ:^tc, *y^ Kf^ii/cfSfi . 
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(54) METHOD AND STRUCTURE FOR MOUNTING SEMICONDUCTOR DEVICE, CLEANING DEVICE FOR USE IN MOUNTING 
METHOD, METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE AND SEMICONDUCTOR DEVICE, AND CLEANING 
DEVICE FOR USE IN MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a structure for mounting a 
semiconductor device ensuring good electric characteristics at the joint, a cleaning 
device for use in the mounting method, method for manufacturing a semiconductor - 
device and a semiconductor device, and a cleaning device for use in the 
manufacturing method. 

SOLUTION: A semiconductor chip 21 provided with first bump electrodes 8 by :% * : 
thinning the backside is flip-chip mounted while being connected with the first 
external connection terminals 25 of an intermediate substrate 22 and second bump 
electrodes 24 are formed on one side of second external connection terminals 26 
formed on the opposite sides of the intermediate substrate. The second bump * - 

electrodes 24 are subjected to surface cleaning by irradiating them with a laser 
beam in inert gas atmosphere and after the intermediate substrate 22 is segmented 
by being irradiated with a laser beam, a plurality of intermediate substrates 22 are 
stacked through the second bump electrodes 24. Since the surface of the second : V( 
bump electrodes 24 is cleaned and the surface of the intermediate substrate 22 
made of polyimide resin is activated chemically, good electric characteristics are 
attained at the joint of the intermediate substrates and adhesion between a sealing 
material and the intermediate substrate in enhanced during resin sealing. 
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